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S| BRE B R ER IR AP ER B8
1 OC1 -
2 0C2 -
3 GNDC C &l
4 TEST1 A Bl
5 SO A& (HF VCC)
6 Sl ARl
7 CLK A Bl
8 CSB ARl
9 MODE A Bl
10 SEL A Bl
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12 VCC B &
13 GND C &l
14 TEST2 AE (BT VCC)
15 TEST3 A Bl
16 GNDA C &l
17 OA1 -
18 OA2 -
19 VMA B #!
20 NC -
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22 OBf1 -
23 OB2 -
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TB9102FNG ZE—Fel &% HIR R BAVEBHUZHIRR SRS fr, FTEERTIEHIZER/NAERIERE
Mo 12T T FIAE 3 B8 H sk 6 BRpiRIEa). BAESIESIBI SPIOMSMEE MCU I\, S5
BRNEBESEEIRENES. AXEEIES. BERIES K 5V RERWES.

(1)SPHEOFH

TB9102FNG i&iZ SPI 3Z#=O /RSN MCU #5#IE#l. SPI X TMANEIRREZE 16 (B FFESE,
5rt4h (CLK) TIEBRIZFRL. HIEM SO imiiit, 5 CLK EHBREEREZE
FMIERNT AR

(1)-1. SPI i&f5

CSB: ‘L5 M\IMEREEMNAT, SPu_EEFH, “‘CLK"FN“SI"INE S A ZEAERIEEL, SPIREEH
T’?"“””1514£&?E}A5ﬁ*tlj805fth (BARIENI15") “CSB’MN LB E|“HET, ZE_EFSEMSI
iﬁ*)\ﬁmsuiﬂﬁﬁﬁrE’JSPH;H&%@%%&?E%E?EWﬁrsspuk*%ﬁm., FIFE12M TN
FEHENMBESHERINEN BN mREL. “CSB" A“H'E}, “SO”AHI-Z.

CLK: “CLK"ZMIMEREIZZMARISPIFIRB SRR fhin. SPIZIEMNSOSCLK LA BRIS T,
MSIS5CLK T B E£iEE .

Sl: “SI"BMINREIZZHMANRISPIBEEHRMAN IR . MABURECLK' B BEE LB, FEitt,
SR B ‘CLK” EF B s SPIE N BIE

SO: "SO"Ziid MR E 1% & iR BN HISPIRHE IR (Z RVMA i, “CSB " Jg"H”, “SO” A=A (Hi-Z) . "CBS’
HLE, AEBSPHARSE F850- 15hIHIEE 5 CLKE N AT ShE_E FHARI 56 R, BURHE
CLKL%,nﬁnx?ﬁe E—}:}A ‘SO #iitH .

o SPI IR KEEIR
'\,,;I,Céj BEBRSEBWMABEKESY (BT 17 Ms5PTF 1540 B, LA F I ERIRR A HIESH
ZAB%.

R FFRWEIESRR A WA, MALE, EHHEHLIE.
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(1)-5.SPI SI/SO {:ijtFH
S| SO
i 2 B BiRA fi 2 wa AR
H: SPURESEEEDHEEREEN, BERN 26V (EEE) ) fXTHIFA
i A MR SR 55 A B0 B A AL IR E IE (VMA) HBRBHTEIER, HE “H” .
EIiEIT. (BRMRH N Z BT, BN VMA IREIEHHBE (255V (#F
15 | OVreset L XERMECKIES, WEMEHHEHIE | 15 | VMfail L |18 ), tef{iREFH, EIEHE
RS IEs, #ii&E Bito 1 Bit15H”, I SPI“SI"Bit15 5§ Bit0/15 E1i.
B8 SPI RS S 784 'CSB" L FHBE (il
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H:SPI RS ERPHTBIREEN, B HMEWTREE (170°C (HEE) ) BITHT,
B BTER IR E S IR B AL Mk S IE et “H” . BMEREREREZE
BIE(T. BRMRHIBIRBNZ A, _ (160°C (#EUE) ) , WAIVARFEH, H
14| Ofreset | L EE;W{EZE;E; m,]"gff;ﬁi%& 141 OTfil | L | sy SPISIBit14 =% Bito/15 Hii.
BEmEER.
L: (FkigfE)
H:SPI REFERPHTRAFEEN, T TR (1.5 A (8BME) ) BITEE, Bt
13 | oCreset L A ETsaEH] X AR EF BRI IR E 13 | octail L g “H” o SRENEITE, AR
EEET. #¥H", BEE|HM SPI “SI” Bit13
(OCreset) =k Bit0/15 £1i.
12 | C2Lcont. L X4 C2 {RiaFFKizH 12 | C2Lst L E4F C2 KB FF LRSS
11 | C2Hcont. L H45F C2 EiFF RIS 11 | C2Hst L | i C2 miaFERS
10 | C1Lcont. L A5 C1 RIBFFEIES 10 | C1Lst L | 3/ C1EBFERS
9 | C1Hcont. L 4 C1 =ihFFKizH 9 C1Hst L E4F C1 BB FF LRSS
8 | B2Lcont. L 4 B2 [RILFFHRIEH 8 B2Lst L | #4F B2 RiaF RS
7 | B2Hcont. L A B2 SN RIES 7 B2Hst L | 3 B2 Bl FFERTS
6 | Bilcont. L 4 B1 RIDFFHRIEH 6 B1Lst L | 4% B {RIAFF RS
5 | B1Hcont. L | 34 B1 EiliFFiss) 5 B1Hst L | 345 B1 SRS
4 | A2Lcont. L A A2 [RIDFFHRIES 4 A2Lst L | 5 A2 B FF LRSS
3 | A2Hcont. L 5 A2 EIBFES 3 A2Hst L EF A2 EIAFF RS
2 | Aflcont. L 5 A1 RIDFFRIEH 2 A1Lst L | 45 A RIBF RS
1 A1Hcont L A A1 EIRFFRIES 1 A1Hst L | 5 A1 BT ERS
(RIRIEFHREL)
H:i@ 8 B Bit0 1 Bit15H”, FIEB SPI R
0 | STreset L | RAZERECSE EABEN. 0 s * L
L: (e
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(SPIEgIA: SI)
E7 SPIEEM S| MBI CSB (S S M ARG ENERBEE, HRMAESANEEL.

Bit0 (STreset1) / Bit15 (OVreset):

H: A lRE T4, 8l E Bit0 # Bit15 tAAREN SPIIRESFHESZHIE. HRE Bit0 BER-ANH
B, FRAINREIR. SPI RSFFERENN, FEETMBENNSERUFSHREN. 35
MBI TR AR B AIREME ISFREERIEIT. SPI REFESREMT, BEHIEITRIEREX
HITEE, AAEASEVNEREEREmEIIT R Hi-Z.

BT Bit0 #1 Bit15 A& & i SPI RS F 50T, EHERREALER S| M AEMAAI#TE (Bit1
Z Bit12) B2, Fit, BHHENEBT STreset E4I SPI KRS EFERENT—X SPI £
AT TIRE -
L: iRk
Bit1 Z Bit12 (A1Hcont.Z C2Lcont):

1EH 12 MRAENFBAXHA, 64F 3 38 H #iF1 6 B¥F. MAHE, HiiTHNSREERE.
SAMELEFERBEREFFER, FHmHESIERA HIi-Z.

G5
SI Bit 1="H" £ A1 Sif Fia
=L % %)
Bit 2="H" 4% A1 (i vl
- =L % )

SI Bit1="H", Bit2="L" :3¥#f} A="H"
Bit1="L", Bit2="H":¥#} A="L"
Bit1="L", Bit2="L" :¥#} A=x# (Hi-Z)
Bit1="H", Bit2="H":3#f A=%] (Hi-Z)

Bit13 (OCreset):
FH A Bit13 (OCreset) Bf, SPI KAFESRPRIT RS RIREE ML 3R ETEH] < FHI B
IR =hia AR ¥R Bit1 Z Bit12 B91FR1E1T, HS Bit13 ERH&EHI.

H: RESFRERREREMFRES A 3R M B 53 & < B0 B MR B R A RN E LT,
B H IR S IR IE SPI {55 Bit1 £ Bit12 11§15 Bit13 ERfHH .

L: T#E

Bit14 (OTreset):

BFH I Bit14 B}, SPIIREHFESRZPHIR KBNS RIFES L. AT RS < A B

IREha R EIEREEIT. A, BHIREIRIE Bit1 Z Bit12 (B SPI B{SEIREH) MR TS .

Eﬁi&rﬁﬁ%z 1%9};%%&%1&7&@371, HEHExREIEEIEIT. R, BHLEITHRIER SPI REFESR
Bit1 Z Bit12 BY%#E.

H: KESFREPRR MR ES L. R BTH NIRRT & 5 B B ML R Bhia H A FE AL, 8 S B A6 U At
SR X RV EBHIIRENIRIE SPI (52 (5 Bit13 EIRM&EH)) Bit1 £ Bit12 f1E R T E .

L: T#E
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Bit15 (OVreset):

B HIAN Bit15 B, SPIRSHFER/PITERMNERIFEEN . JEANR R XH R T E BRI
MR EIEEIEIT. AT, é HLIREARIE Bit1 2 Bit12 (p SPI B EFIRTEH) RYER T, FBE
fEz= ZE&,SJ.%\;EEAZ@E&J@FHTL BLEREEEEIT. W, BHLEITRKIER SPI REFHFSHEF Bit1
Bit12 BY##E.

H: R *T:u*ﬁ']ﬁ&*J/ﬁ"J*TFEELL o A B R 1) S AT B ER ATLBR Bhiar M RE AR . AT IR 4SBT B il 5%
AR EEHIEENRTE SPI 155 (5 Bit15 EIR&4) Bit1 E Bit12 RUIBE R T L .

L: iRk

(SPI#iti: SO)

Bit1 Z Bit12 (A1Hst Z C2Lst):
HHiE 3 2% H AR 12 MRAERREIRES.

H: REFEAB
L: &&EExF (Hi-2)

Bit13 (OCfail):
B H RIS S _ EAMRERER (1.5A (BEME)) FPESmEH . SRENE I(5)-3. N2
,;.Llﬁ/RHT, ZirEREH, EIEiEFEREE S| Bit0(STrest1)# Bit15(OVreset) “H” E1i SPI REZ
ERIEBTRE B|t13(OCreset) ‘H'E i OC.

(Bit13 & — E R #F H BME LS| SR B E /M TFHM1E.)

}

Bit14 (OTfail):

SMETRER (170°C (HEME)) BRFSMtH. HRBENS R (5)-4. HMEITRIFERE, %R
EREH, HR@EERFEREE S| Bit0(STrest1)# Bit15(OVreset) “H” B4 SPI RSF 78k & i@iTiE
E Bit14(OTreset) “H"&4iL OC.

(Bit14 & —E R#EFHEVE LSI EECEENTHEME.)
Bit15 (VMfail):
B H A (VMA) BLERIE] VMA (26V (BEYUE)) dEIHEREHEREH . TE J,AlJﬁm(5)-2o
M BT E R, S REFH, BEIBEEREE S| Bit0(STrest1)#0 Bit15(OVreset) “H” &1 SPI
K& %ﬁaﬂ%ﬁﬂiﬁﬁ Bit15(OVreset) “H’ &4 OC.

(Bit15 &— B R HIRZSENME VMA EREZ M THMME.)
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SPI #i&
CSB \N“H"&E R LB}, SPIEOBESEH.
BRI CLK EFSBM SO #ith. 2 /&, SIMABURTE CLK TEBRGEERNRBILFTES.

CSB
sifsfIsitt4sifafsip2fsirtsirton sior [ sisi [ sizr sis) [ sisi [ sig1T siEi[ sz s sio)
S| et | o[ &% ] oc21L [ oc2H| octL [ octH| oB2.L | oB2:H [ oB1:L | 0B1:H | 0A2L | 0A2H| OATL [ OATH] ST

aw [UTUUUUUUUUUUUUUUL

So[15]| So[14]| So[13]| So[12]| So[11]| So[10]| So[9]| So[8] | So[7]| So[6]| So[5]] So[4]]| So[3]| So[2]]| So[1]]| So[0]
OCZL [ OCZH [ OCIL [ OCIH | OB2L [ OB2H | OBIL | OBTH | OAZL | OAZH [ OAIL | OATH Nop:Lo

SO VM oT OoC
fai fai fai :status | :status | :status | :status | :status | :status | :status | :status | :status | :status | :status | :status
S| ¥#EF0 SO %4

SO M BB RESW T E 7=,
CLK__ [{nirimAnmUumAnL — MAAARTUUAARMmLI._ AACAAnTTumnnL_
S|_< 1st set >—< 2nd set >—< 3rd set >_

< 1st DATA >—< 2nd DATA >—
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(2) FHRABIEER (“4R"imF/“SEL" % F)

FHARNAFI SR AIE L SEL M N IR Tk, R WAImZEA VAR ESMERX . SR
NFWEES N TR, B i SEL inE & NHAFE M.
(R PTRSIEE IS M S A R B FE 3 B8 H i aY1E L)

B “MODE”"i% “SEL"i BB EREIT | SERNEBEEHMANBEEFER
b H/L = =
IEs H (FFER) IFE IFE
- L H Sim: x (Hi-2) BWMNEIE: REF
(FFER) Kig: FF BB BT
- L L Sif: X (Hi-2) BHINBEE: Ek GERB)
) (FFE&) (FFE&) Kim: *< (Hi-2) BRIBER: F1E

1 ERRASITRSHNRBEtEE, VMA, VMBC, VDD #1 VCC 4MNERER R4 4R {6 .

X 2: SEL MINRAHIZRN MR E AU SIFER, BITRSATEEEASIIENR. B0R SEL i
NFEFIRA TRERHE, BABIESHZE, SITRSTSERANGNER. R
MDA IR T REER M FUE T, SRR BR 7 R P A B BR AN IS 1 TE IR FF K,
FRAMABIREREER: (M185) o Eittan Excpmik, BIfE SEL MANimigERH", WAKIED
B2, SITRSTPSENTRN. MBFBITRAMN SR AHE, HHETIRER
EAEERAZEHREREN. i, RIUBEENEHFEE—ERIE.

E 3: AR T 8L MODE i ([ElIZE SEL i) £/ IC B, FtEEidd S| MANESITH H MK
INFIEFENFHURRIGIEN M~ 4% BEF (RIERZNE) . MREEFIEERBENERER
RN, FENREBRHETES FHERERETIR. TRBANES S| 2MHHER, HERAE
HEZREFLERNSEL (H/MOS) .
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TB9102FNG

o Tfl: HFMIRA ({XBR 138 HH)
FEHLEL — — A —

VM VM

OFF |- oFF oFF —| |- oFF

OFF —| i ON ON

S 1: SPI £ d i@ d“SEL" K ‘mode” i N i i TR X B, SPI BEBLELE, BEXEE
TB9102FNG HIFT BN BBEE IS 208; 2R/, EXRBMANEIEHITES.

3£ 2: MODE um#0 SEL imfE{E BT REE AT EIN.

o FIFIER
LB R NS SRS, SPI HF R BIER IR
Ak, EBHUEE TR SPI FESRHKIEEIT, ERFHIEE BRAKE R BRMHLERS 2 )X SPI
EHiIEBEN SPI 1728, HH7E BRAKE BEEIZAUAREARIBITH, EASE 1.8 SPI 8446
B CSB L F3B 2 FifEil BRAKE (JF4ELiE L& B HH).

o HFNER
%gﬁiﬁﬁ*ﬁiﬁﬁﬁu SEL iR L, R A ENAERE, SPI EHFTEEN SSRGS GE

%z:iﬁi‘iﬁi?%$ﬂ$§ﬁl§%ﬁﬁ SPI R EHITINEEIR B . BESFIERX T SPI, BiER
= HRIEAX

- B 1: FIRNFFRIXH
CcSsSB |SPI
communication

Register

Function 1

LG

MODE Brake

SEL

Motor

out Function1 Brake Function1
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TOSHIBA TB9102FNG
- Bl 2: HIZHRRHUSHOF SPI 256
communication communication
|
| Register] Function1 : Function2
} }
MODE [ Brake |
I I
SEL I I 7
| | I
Motor . .
out Function1 Brake Function2
- Bl 3: HHEHERITIEE
CSsB _I SPI SPl
communication communication
. Clear .
| Registerl Function1 (Initial Data) Function2
l l
MODE I |
I I
SEL : Standby :
|
Motor . Clear )
out Function1 (Initial Data) Function2

(3) FEXEFE]

TB9102FNG %Rk 1 ns (HEME) B9 Hi-Z KT, EBRRE— H HPRE—*FFHSnfRAERFRE
A . HVMOS 2 TFIA R M ERFFRT A4 Hi-Z HK7S. SPI @SR FBHEERE TN S0 {Ka,

FHmhE R Hi-Z.

SPI Status Reg. N

Half-Bridge

H-side
g
L-side
iR |
Half-Bridge i
H-side
Pch &
L-side
Nch %iH
FHrs
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(4) FEHLIRZNEE
FMERIRE TSN,

TB9102FNG

~fl: H#& (OA)

VM

A1 Hi-side A2 Hi-side

0.5Q (typ) E] J s [El 0.5Q(typ)

| l '
_{ . - }_
A1 Lo-side A2 Lo-side

0.5Q (typ) ‘ 0.5Q(typ)

]
»l

]
»l

(5) FERN

(5)-1. 5V EEX EXKMEBE (VCC F1 VDD BiFE) (R LB 4L

ZE B AR B A SR PR R AT SM N JE , BB K E 1B 5. 5V BiE VCC(VDD) fEZE M £ (4.0V
(BaRE)) HEXKFERS, TBO102FNG FREHEERAIEN, IRFIHE ML <A (Hi-Z2). VCC L#H
BiIZEERE (4.1V (BBME) ) BFHEIEHM, TB9102FNG MUITAIRSIRE IE & 51T, &NFEE
BEFEHEAR (BRLBESHE) .

AERNFIEEE S ESEIERIPER, BRLEHE.

<4+— PowerOn —p-a4— Normal ——p» <« Voltage —p 4 Voltage Up <« Normal —p
(rising) operartion Drop Operation

Z R o \ POROFF |/

5V (VCC) Z
POR ON POR ON

Analog Circuit —— — — — — — Z —_——t & ——————————————————

start Viltage N
ov

V/ \ /7
Internal . 3

Reset signal pd
— - >
RESET RESET
R 1]
0OSsC ON OFF ON
1] L]
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(5)-2. H¥F (VMA) IRzpEEEE (26V (HENE)) MRS ERN
TB9102FNGE SHFAL EME RS (B TREHEEE). HHFARE (VMA) LEFHEEZ26V (8
%3512;%5!;%5@&%%59&1% (Hi-Z2), LU S ORENEE B KN [E B0 . “H'ESPIRSH EaSMmt (SO)
\Bit i o

VMAMZREMRBE (25.5V (HAME)) st EKKFER, ZaREEEIXFANHIFEHRESPIRESEFE
IR E FEIE(T. SPIRESEESRREFH . @SIABitOFBIit15ERHINH (SPURSEFERE D
gk [E)Bit155I N “H” (OVreset) BIEHUIZFRE.

SPIREFFS ST, FEHMEMAIBIt1 EBit1 28UHEIG % 288 . Eitk, BEHlEE A T5ISPIEmEHT

wE.

RERE AT EANBRERIE S S S EanRiFER, B LEME. Fit, BfEdERNER, HBE
R g EANER, BESEXNTERR, AR EEKHA (Hi-2).

TB9102FNG

26V ‘ Over Voltage

Motor return 3 25,5V
detect 1
| to normal
VMA ‘ operation

y

SPI Status Register Flag,
SPI SO Bit 15 “H”

OV Flag —— 1 Motor OUTPUT OFF |
Motor normal SPI SI bit15 "H”
operation return OV Flag off
[FE] IR E A S22 TBO102FNGRY B IR [E .

Fit, VMAFIHE RSN ZEIMNER R IPIENE, URBHEN R AT EE. BMERIE
F1BRFN28EHR, VMAtL R FESMNEREREZEVMBCH REEiE (GNDA, GNBFIGNC).
EVMARTEENRIEE B8R EiZERE, SERMNASIEIT,
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(5)-3. IREhEEET RSN (1.5A (HFE))

TB9102FNG

TB9102FNG X B NS0 RIDIRENER BE S 1 TILRAM, IRFIEEREFETN H e EF. HRE

1%(2%?&)—)4\3@1];?&&%9’95@&%%%&?11.5A (B R@E) H‘f IR EE B 4a0 IS MO SR A K . SPI
Bit13 “H”

—B&NETR, MREREZEEKFE, REETFEEREXHE (H-2), FEIHZE SPI S Bit0

F1 Bit15 F'H” (SPIRASHFFRE(AL) =% E Bit13 (Ocreset) A “H” , AISLIE AN E L. @id

SI Bit0. Bit15 #A Bit13 Eid & NERE BT AR,

STreset: i%E Bit0 1 Bit15 A“H”, 7ZERsh CSB BLFHE, i SPIREFHERHEENL. &H
MRENEE B PR A K CGRAMRSALRIF XA . LB, Bit1 & Bit12 E’Ji&#& (5 Bit0 #n
Bitgﬁf} Eﬁfm) ) 28, EILLFETE Streset E4L SPI RS FHFR /BRI T—X SPI &%
B8l

Ocreset: JTR&MIASEB TN H FHITER. A, Bit1 £ Bit12 RIRMEMSIHIRIEIIER,
B AL 460 FR X L L BRI TIR E

RERA AL AN RS SE S ENRIPEER, BRAEME. Eit, BIESRENEN, AR
FRFILRRT, Jium*ul)”llAﬁmiiﬁ, FELATLOR TN FE R 4 L I FOR K A o

CSB

OCreset and Streset
are read and reset OC
Flag at CSB rising edge

Over Current Detect ‘

Transistor OFF(Hi-2)

A

Driver
Current
Keep OC Flag
SPI Status Register Flag,
SPI SO Bit13 “H”
OC Flag Motor OUTPUT OFF

E: ARNEBRREEMFESNEEBRFREERL, HTETemRENBRNZS. ik, Mk
B, VCC #1 GND ZBRAERTIINEEA 2, UREHZEEE, =Si5R. BN HAEEE
i Sl 2 (8] A A B AR 5R AR B R 5T o
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(5)-4. #XETRM (170°C (BaEY{E))
TB9102FNG i@ 1T #4455 BN Th RE M4 S AR L B& 0 B N ER SR iR R AL IR shid B BB RS MERYIEE . BRI
B EFZE 170°C (H2YE) RESEEN, ABRMBERGHIFERXHA (Hi-2), SPIREHHFRAL
(SO) Wy Bit14 WE A H". EHRKETEIREITE, HREMEZE 160°C (HMBUE) s ERAKF, <
SEF XA H FFIRENEE B M AR IR SPI RS F EHRHIBME EEIEIT. SPI RS EH 75 Bit14 (7R3 H”
¥R 88 SPI SI Bit14 (OTreset) X [EA1i%& E Bit0 #1 Bit15 (Streset) A “H” BY, (sl SBEM.
SPIREFEHREMA, 5 Bit0 #1 Bit15 EEHELAY Bit1 £ Bit12 HUIEIGH 288 . Eitk, H B
EMEEIET—% SPI {£iig BEREML .

RIERAUFD A AR RS S B 2B e RIFRE, BRXEiiE. FHit, BERXECNES,
RFEFRFLERT, AXEONSEREZIT, BYRERALRFERRA (H-2).

Motor return 160°C

170°C ~ GHIP Temp.
: to normal
: over detect .
CHIP | operation
TEMP
SPI Status Register Flag,
SPI SO Bit 14 “H” |
OT Flag Motor OUTPUT OFF T i
Motor normal SPI SI bit15 "H”
operation return OT Flag off

7E: TB9102FNG #xi&imimE A 150°C. TB9102FNG RIERMEFMRE A SBIEN HERE .
MRBHETHEE, EREERTEHERERET. B, BIENRAOEEZSBRE
BHRSEN. YZBH AR RATEE.

%5 B ER RO KBTS A IR (B L FH A REERERR (£ 170°C LAT) o tIRIHEERAT
REREITEE LA ESE B R B ThRE .
d%?%%*&iﬁﬁ&%ﬁ?ﬁ%ﬁﬁ%iﬁ%o%%%@%%EﬁﬁﬂTEﬂm%ﬁﬁw
WHIA .

(6) NEPIRHEE (4 MHz (BBYE))

TB9102FNG BI&ERL T 4MHz (BaEUE) RSHEEA THEEEKEIT, EERARERAENZIEH KT
XEE R E AR s, HERTENFERNERE,
AR, NEIRHEBEMMIRSTNREXA, AIERERNBEEIRNEIT.
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BE3C

TB9102FNG
(7) BS4E
BRI HEE (Ta=25°C)
I H s 5| B £ BEE =R v
R VM VMA, VMBC DC Voltage -0.3 to +40
PRI VDD, VCC VDD ,vCC DC Voltage -0.3to +6.0 v
OA1, OA2, OB1, OB2, at Over Current +1.5
0OC1, 0C2 Detection A
e IOUT OA1, OA2, OB1, OB2, - +1.0
OC1, 0C2
SO _ +10 mA
TEST1, TEST3
SEL, CSB, CLK, S|, ; 'O'i;OaX_DGE\)/‘;O'S
MODE ) \%
N EE VIN, VOUT | OA1, OA2, OB1, OB2, Note2 -0.3to VM
OC1, OC2 (max: 40V)
SO, TEST2 - -0.3 to VDD+0.3 Y
(max: 6V)
TR Tstg - - -55 to +150 o
BIERE Tsol - Manual Soldering 260(10s)
- PCB 76.2x114.3xt1.6
= I E: .
BRI PD 4 Layer, Cu: 30% 132 W

AR ERPHEYSHEREZMIMIBA, F-SHERERMN TBO102FNG fit.
AE2: YI7BHENRAHEE, BERERE.

AR 3 FREBMHEINRATEERE—AMNESHE, S8E
BHE-HEE, FHRSHFMTRESLXETTRENKNE, H
Mo SEEMRER®E. FUFF/SHINGERL. [ENRRTERREMESTEHATHEIBHIRATEE. £H. FRM/
HHTRITZ BTN SEHE TR AP RENETEEFIMEZHEK.

BITEES (BMfERE) NMEBHRXLEHE. FAEETERET

AIEMEGAERSZEZM. i, SITIRPBETEME

4 (SSOP24-P-300-0.65A) #ifH
IE 15 HiElE £ v
160 SRS °C/W
o EDRIEBER4R 1 /2, RF: 76.2x114.3xt1.6mm, c
i RGj-a Cu: 30%, CuZE: 35um W
60 ENRIEREEAR 4 /B, R~t: 76.2x114.3xt1.6mm oW
Cu: 30%, CuEE: 35um
PD (W) (1) Kk PD—Ta L%
1.32 ,
| [Emwmﬁ'm 76.2X114.3X1.6mm]
H Cu30%, 42
| e PD = (150 - Ta)/R0j -a
: IC CE PCB)
0.78 f=-=-=-<\. [ ) IC (J& PCB) £ 25°C %M T
0.67 f . (150-25)/160 = 0.781 (W)
? | {5 FHEDRI B AR (4 )Z) RsF: 76.2x114.3x1.6mm
0.3 5 : 25°C 44 F, Cu30%-.
0.24 ; : (150-25)/95 = 1.32(W)
0.16}--------- I Ry
0 ’ : L 120
25 85 125 150
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(7) BS54 (8D

TAESEH
=] s BEE B{r VAR
VM 7-18 -
HREE \% 5V BT IESER
VDbD,VCC 4.5-5.5 (B, WA
TIERE Topr -40~125 °C -
SRR R BRI
TERAVAZETFUTEL: VMA=VMBC=7-18V, VDD=VCC=4.5-5.5V, Ta=-40~125°C, RRIERBEME.
=] s 5| i daa B/ HRE N B{r
OA1/2,0B1/2,0C1/2
AN ) ) _
E%%ﬁf% (VM) VMA, VMBC . R (R 1.0 6.0 mA
T I(VDD+VCC)| VDD, VCC (N PRIZEEER B ) - 1.4 2.0 mA
#HERXT (CSB=H,
Istoy(VM) | VMA, VMBC | CLK=SI=SEL=MODE=L) - 1.0 30 pA
FHLER FRr A B A1 5 )
Istby(VDD i
+VCC) VDD,VCC - 3.0 10 pA
MHEE _
Lk VOL(SO) SO IOL=2.5mA - 0.05 0.4 \Y
fﬁfHEEE VOH(SO) SO IOH= -2.5mA VDD-0.6 | VDD-0.05 - \Y
H"7k
eS| _
NEw IO(OFF) SO CSB=H -3 - 3 pA
T L1 CSB oy -100 -50 -10
“« » = A
L 7k L2 SI,CLK, 10 ) 10
MODE, SEL
11H1 CSB -10 - 10
HINER
il S SI,CLK, VIN=VDD A
H"7k IIH2 MODE, SEL 10 50 100
BINEE "
Lok VIL1 - - - 0.3*vDD
MODE,SI,CLK,
52);}(%’5 VIH1 CSB.SEL - 0.75*VDD - - v
WMABEFE VHYS1 - - 05 -
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TB9102FNG
(7) BS54 (8D
FE YR e B
TERIASEFUTEYE: VMASVMBC=7-18V, VDD=VCC=4.5-5.5V, Ta=-40~125°C, BRIEREHE.
=] e 5| i e da B/ ARE N ==Y
IOUT=-0.5A,Ta=+25°C - 0.5 0.8
=37 ]
ggﬁ&pﬁg RHON IOUT=-0.5A,Ta=125°C - 0.7 1.2
~ IOUT=-0.5A,Ta=-40°C - 0.4 0.6 0
IOUT=+0.5A,Ta=+25°C - 0.5 0.8
h ,
Egig?ﬁ RLON OA1 OA2 IOUT=+0.5A,Ta=125°C - 0.6 1.2
= 3 — —_ )
oarom [-OUorsare L 1 00 { ¢
0C1,0C2 utput OFF, = 1 ] )
Ta=25°C
Ta=-40 to 125°C -5 - -
AR 7
X ALRER ILO Output OFF,VOUT=VM - - 1 A
Ta=25°C
Ta=-40 to 125°C - - 5
1 BAESE A BEEE, MER T RAREE ST
FEEN
TERFIASETFLUTEYE: VMASVMBC=7-18V, VDD=VCC=4.5-5.5V, Ta=-40~125°C, MIEBEHE.
e He 5B 4 B/ ARG BA BiL
RIEH e B
VOO i L1 VRSTH 3.9 4.1 43 \Y;
RIEH e B VCC
o VRSTL - 3.8 4.0 4.2
VCCEMFBHEE
SNFERE VRSTHYS VRSTHYS=VRSTH-VRSTL - 0.1 -
3o 32 A Bl 52
"E”'L%’)’ e ISLMAX | OA1,0A2 - 25 | 16 | -1.0
ryweryw——— OB1,0B2 A
AN R TR '
(“+753) ISHMAX | OC1,0C2 - 1.0 15 25
T ERFE VSDH VMAVMBC Vot oad 245 26.0 27.5 v
N N < , otor no loa
I E A8 < (7] VSDL 24.0 25.5 27.0
TR E TSDH OA1,0A2 155 170 -
=g OB1,0B2 Note2: Design value °C
WiRwE TSDHYS | oc1.0C2 - 10 -

E 2: WHUREANITIRE (U BRI TR E, £ RAHEITR .
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TB9102FNG

(7) BSHFM (8)
ATmAEE: EAL IR ]

TRIAFIAZETUTESE: VMA=VMBC=7-18V

VDD=VCC=4.5-5.5V, Ta=-40~125°C, BIEREHE.

=] i) 5| B Edia B/ | #EME | BK B
SERH (= s
gi (i) TRkt tdO(on) Rload=100Q - 45 7.0
BRI (Zif) XHRt _
a tdO(off) cSB Rload=100Q 25 4.0

S

RE (1) OA1,0A2 ~ H
;:FEHT”EH tO(on) 821 ’8(832 Rload=100Q - 4.5 7.0
R () : ~
gt tO(off) Rload=100Q 25 4.0
HEIX A 8] tDEAD - - 2.0 - us
BR (B ~
F3EdE] tr(sou) Rload=100Q - 5.0 9.0
SER (=
fﬁ‘@? (=) tf(sou) OA1,0A2 Rload=100Q - 0.2 0.5
JRALETE]
RE (£ 0B1,082 bs
‘ h i 0C1,0C2 = - . .
F3EdE tr(sin) Rload=100Q 0.2 0.5
RE (£ . _
R ] tf(sin) Rload=100Q - 4.0 8.0

EEL AL 460 th R AR e B) 35 e i)

CSB \

Vi
el d
e
e
OA, M (wil)
OB, =Xk (ZHE D
oC
J/ &
> 7

OA,  IFH (K

OB, X—JF (ZWHED

oC

on U (D

op  X—IF (BHA2)

ocC o &
8’; A (D)
’ — ) 2}” 2
oc TF—k (0K 2
S o~
>/
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TOSHIBA TB9102FNG
AR i 2 EE B - v 2 %
0N~0FF_| OFF E} G4
ON—OFE
oFF _| 100k Q _|
¥ W
- _| 100k Q OFF—>ON_|
OFF—ON
_| o _| 100k Q
JE1: RIS e B R AN SR TSR ERFE AR 45 1
IX L ERMEFNEE BRH T RERBIR N AR Z AN R MR R B IRIR.
E2: ATETHEE, BFETAESIER LA,
SPIZER A8
TRAFASETFUTESE: VMA=VMBC=7-18V, VDD=VCC=4.5-5.5V, Ta=-40~125°C, RIEREMNE.
=] e 5| i o da B/ ELRVE N ==Y
CLK 3= tpclk - - - 1.0 MHz
CLK Sh(a] tclkh CLK - 250 - -
CLK 1EEa] tclkl - 250 - - ns
;;?EﬂBl_CLKTIQE tlead - 10 - - us
CLK|-CSBRE - CSB,CLK ] o0 _ _ -
A 18] g
S| & E (8] tDISU - 125 - -
S &Rt {DIHO CLK.SI - 125 ; ; ns
SO /& FiAE) tSOENA SO,CSB CL=100pF - - 10 ns
SO BHHATIE) tVASO SI, SO CL=100pF - - 125 ns
————————————————————————————————————————————————— 0.75 * VDD
CSB \
——————— e e 0.3 * VDD
yi / /
/ //
—/
s T - N XYY"V Y 0.75* VDD
_____________ Slbils _ _AN_________.__ . 3% VDD
0.75 % VDD
0.3 x VDD

T ouT T

-\~ 0.75%VDD
~7~ 03x*VDD
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TOSHIBA TB9102FNG
MABKE (1) 3HEHER
Reg.
BATTERY 5V
Over TempJ¢ vee 1 1=
Detect Power On
GNDA Over Reset ;
Voltag
s - VMA Detect r v 1 e
;i | (4MHz)
OA1 S VoD
OA2 @) |
O
VMBC O CPU
L — MODE
= !
OB1 . O r%
o o |\ S|
082 » E ’% CLK
GNDB O ’%
O } % CSB
o so_,
oc1 GND
oc2 ’J”
2 Al | A
SEL 777
TEST1| TEST2y TEST3
77 /i \T m m
VDD
*1: ATETURE, FREZSTEEST, BEREETRESEARE B HAIE,
*2: TREEHRE, BUNTSE~REIGEEE,. HUrf/ssER L.
*3: ARSCAAN BB SE,

*4;

*5:

*6:
.

HEE I R E N TEm T

RENRAX_EIR R B R GIAE R X Tl 8% FE AR
FZHMBESURMBESHERZ (B, RESMS, #th) 2 ELXENEMERESSBEREEIRSESRIRT.
VCC #1 VDD [ 58 IR E I ToMNERERE, W% VCC #1 VDD Z [ =4BEE, ANTRREEEIT.

BN fER 1 B8/2 B% H #Ad, VMA F1 VMBC B REZEZR ERIEIRE. TEENAME SR VMA. X VMBC EiEx A8
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TOSHIBA TB9102FNG
MABEKEE (2) 6 BEHER
Reg.
BATTERY 5v
Over Temp+ vee T 1.
5 Detect Power On f
GNDA Vol‘;:é | l Reset ;
e " VVA Detect— A 530
li “| (4MHz)
@ OA1 I Voo
OA2 9 v
VMBC 8 CPU
|_\|_ j \ X MODE
OB1 - O ,%
( ::) A X L Sl
—
OB2 @ Z | '% CLK
Q H
GNDB (_) % cse
o so_,
oc1 GND
0C2 [ Jﬂ
GNDC SEL’?’T’ ’5 '{
TEST1|TEST2y TEST3
77 Vi T
VDD

*1:
*2:
*3:

ATETRA, HEETATREREREL T HIEEE, REXELK.
FaBERRE, SNTSB/~RIREWIE. SURF/RINEERNL.

RIFTA N AR B ESE.

HE2E R R E N TEmITME.
RENRIAX_EIR R F B R GIAE R X Tl 8% FE AR
*4: FMHESURMBESHERLZE (B, RESML, Ei) JELZENEMERSBSSEERBRIRBSRIR,
*5 VCC %1 VDD 7R IR L#H1TEE, L% VCC #1 VDD Z B4 B EE, TN TS TB9102FNG LA E #IEIT.

*6: BIEUER 1 B&/2 B H #4787, VMA F1 VMBC B RIEZRZER _ EMEBIR. dERUAME R VMA. X VMBC EZETEE

.
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N

TB9102FNG
MABEEE (3) 6 BEMRFER
Reg.
BATTERY | 5V
Ovsr Temp ¢ JVee T -
stedt Power On
GNDA Over Reset I
. Voltage —| l I
L jt; VMA Dotect _|COvert OoSsC
urren ]
(4MHz)
I OA1 I -
OA2 O v
O
CPU
@ 2
MODE
< -
OB1 O ’%
E o L Sl
= 3
0oB2 Z " | ck
Q H
GNDB O % cse
06 SO
ocCt GND
0C2 ] B
] A
GNDC SEL 777
TEST1|TEST2 TEST3
77 /i Q\T i m
VDD

*1: ATETIRP, HERPAERER BN T IO IEEE. BEXEHR.
*2: TRECHRE, BUNTSE~REIGEEE,. RIrf/sI5ER L.
*3: KIFHAR A EBREEE.

HE2E R B E N TEmITME.

RENTRIAX_EIR R A B B R GIAE R X Tl 8GR FE AR
*4: FMHESURMEESHNEIRE (B, RESML, Ei) JERENEMERSSSEERBRIRBSRIR,
*5 VCC #1 VDD N7 IR E#ITEIZE, KL% VCC #1 VDD Z 8 =4 B EE, BN ATAESH TB9102FNG A E &#iE1T.
*6: BMEEA 1 88/2 3% H #F8F, VMA 1 VMBC B REZZER EREBIE. SERMUMEAN VMA. X VMBC EZTEE

.
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TOSHIBA TB9102FNG
itj-% iﬁZ: mm
SSOP24-P-300-0.65A
24 13
TOn0nnn 0 a 9
A
N ™
(e»] o
H H
% © ©
®) N
I HHEE D ' §
1 12
><(0.325) > <0.65 »40_2210_1 =013 M
G EREA A
8.3 MAX
g‘ =
7.8 +0.2 > T <§(
N ©
S Il ’_A ‘_A §$
y T O ITD :
B 01S =
S > 045202

HE: 0.14g (HLAMHE)
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EE]
-ATETURR, FERPATRERR ARG T INEEE. BEREHR.
- ATETIRA, FNEBEFRESERUAIE, REMSAIRESW AR,
- RATETFIRA, BFETRESIER IR
HEEEBRHNENRATEEREAEETERES, EARRESEN A BTN — A EE, BIfF
RETBEHAR 21T, MREITEEPBIETHEE, ZFFNBESEFERTREH A TR E R
T, ZRHNATEEMERSEG BT EBRIE. MAB, EBIHEENBERLTET, THSHHE
BIRFERENEE, BUAA/SEL. FERLRHFMNNARIRT, MRIEEEMEITRG TXEdsmst
RATEEHISEBT. FH. SIEM/IEERIT A, FEEHERAXHFRENIESE
TRFN S
- FUATRIRERBRIEHRE, SNSSEERBRESEFZERIN.

TB9102FNG
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RESTRICTIONS ON PRODUCT USE

o Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information in

this document, and related hardware, software and systems (collectively "Product") without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's
written permission, reproduction is permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury
or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes for Product
and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the
application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or
applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b)
evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, programs, algorithms,
sample application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs and
applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY
CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without limitation,
equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used for automobiles,
trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices,
elevators and escalators, devices related to electric power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR
UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales
representative.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT AWRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND
(2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT,
OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation,
for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products
(mass destruction weapons). Product and related software and technology may be controlled under the applicable export laws and
regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration
Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in compliance with all
applicable export laws and regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING
AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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